Abstract

25
Traumatic brain injury (TBI) causes many long-term neurological complications. Some of these 26 conditions, such as posttraumatic epilepsy, are characterized by increased excitability that 27 typically arises after a latent period lasting from months to years, suggesting that slow injury-28 induced processes are critical. We tested the hypothesis that trkB activation promotes delayed 29 injury-induced hyperexcitability in part by promoting reactive axonal sprouting. We modeled 30 penetrative TBI with transection of the Schaffer collateral pathway in knock-in mice having an 31 introduced mutation in the trkB receptor (trkB F616A ) that renders it susceptible to inhibition by 32 the novel small molecule 1NMPP1. We observed that trkB activation was increased in area CA3 33 one day after injury and that expression of a marker of axonal growth, GAP43, was increased 34 seven days postlesion. Extracellular field potentials in stratum pyramidale of area CA3 in acute 35 slices from sham and lesioned mice were normal in control saline. Abnormal bursts of 36 population spikes were observed under conditions that were mildly proconvulsive, but only in 37 slices taken from mice lesioned 7-21 days earlier and not in slices from control mice. trkB 38 activation, GAP43 upregulation, and hyperexcitability were diminished by systemic 39 administration of 1NMPP1 for 7 days after the lesion. Synaptic transmission from area CA3 to 40 area CA1 recovered 7 days postlesion in untreated mice, but not in mice treated with 1NMPP1. 
Materials and Methods
88
All procedures involving animals were approved by the University of Maryland School of 89 Medicine Institutional Animal Care and Use Committee. sham-operated control mice were treated in the same way, including the opening of the skull, were imaged and analyzed as described above. GAPDH was used as a loading control. assessed using immunocytochemistry (Fig. 5B,C) and Western blotting for GAP43 (Fig. 5D ).
328
Immature cultures showed high levels of GAP43 immunoreactivity at 3 days in vitro (DIV Fig. 6A,B) .
362
Hippocampal tissue harvested from these same mice was stained with antibodies against 363 GAP43. Confocal images were taken in area CA3 adjacent to the lesion site (Fig. 6C) SC transection compared to tissue from untreated mice taken 7 day postlesion and had no effect on tissue from vehicle controls (Fig. 6D) They were not seen in slices from animals one day after the lesion.
412
The increased effect of modest disinhibition on the response of the CA3 cell population to local 413 stimulation provides evidence that some change has taken place in area CA3 after the lesion 414 that results in an increase in the excitability of CA3 cell population. This increase in excitability 415 was delayed by more than one day with respect to the lesion and it persisted for at least three synapses, and thereby mediates the rapid spread of activity through the CA3 cell population.
493
Our findings do not rule out a contribution of other trkB receptor-dependent processes as well.
494
The results presented in this paper make several significant advances on our previous work. control mice, and mice tested 1 and 7 days postlesion shown in Fig. 3 
